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General Notes

1) The attached Construction and Matenal Specifications are part of
this plan and shall govern this installation

2) This installation shall be constructed to  the lines and grades as
shown on the drawings and detailed in the construchion
specifications.

3) Construction activities will be conducted 1n a2 manner that
minmizes 501, water and ar pollution

4) Construction acitrvities will be conducted in a manmer consistent
with all safety regulations for work necessary for this mstallation.

Utilities

The Engineer does not make any representation to the existence or
non-existence of any public and private buried and overhead utilities.
Where uhlibes are shown on the drawing there locahion and depth or height
is approximate. The exact location and depth or height shall be determmed
by the responzible uhlity. Any work withm the whlity easement waill
conform to the requirement= of the whlity.
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HIF B GENERAL COMSERVATION MEASLURES APPLICABLE TOALL ACTHINSC

THE ACTMTIES CIOVERED UMCER THS CONSULTATION ARE NTENWOED Td PROTECT a0
RESTIRE ASH ANC VADUFE HABRITAT 'ETH LCWC—TERN BEREFTTH T ESA—LMETED
SPECIEY. HIMEVER, PROIECT SIMETRUCTION ACTTATES HAVE SHORT—TERW ACAVERSE
EFFECTY TO ERA—LISTED SPEQIES AW THEIR CRTICAL HABITATE TO MHMIE THESE
SHORT-TERN AMUERSE EFFECTS Ahll WAE THEW PREOKTAELE FOR PLRPOSED OF
PRICRAMMATIC AWALYES, BPA PROPDSER THE FOLLOMKG CENERAL CONSERWATION
WEAILRES FOR LHE 49 APPUCARLE TO EASH PROECT.

CoCuUsENTATION: TQ BE POITED ONHTE BY THE GONTRACTOR IH A LOGATION WHBLE
TQ THE PUBUE.

1}]‘4“%:%“%::']; NLWEER(S], AhD ADDRESG(FSh OF THE PERIDHS) REGAINSIELE

A DEBCRPTEIN &F HAJARDDUE WATERALD THAT 'WILL BE USED, IRCLUONG

IMVENTARY, STAORMEE. AHD HAMDLING PROCETAUIRES,

3 PRGEDURES TO CORMTAN AND CONTRGL & SPLL OF PNY HAZARDONS WATERIAL
gmcngﬁuﬁum o ST M-S, INCLWONG MATFEATEN OF PREOPOT

41 & JTAMDING QRDER TO CEASE WORK N THE EVEMT OF HIGH FLOWS EXGEPT A3
WECESEARY TQ WHMZ RESDURCE DPHAGE (ABCWE THOSE MDOREESED W THE
DENGH AMD |WPLEMENTMTHOM PLANE) OF EXCEEDAMGE OF TAKE Of: WATER
ALSUTY UNMATICNE.

IHBPECTIONS ARD MOMTORME PROECT GPONSIR BTAFF CR THER OEE@MATED
REFREEENTATNE AL PRCVOE |MPLEMENTATION KEINITIRNG TD ENELRE CCOWPURNCE
WTH THIE BEILDSECAL OPMECH, [WCLLOIRC:
1MMERAL COMEERVATION WEASURES AMD PROUECT DEEKIN CRITERA ARE
ADELQUATELY FOLLDAWED: AhO
¥ EFFECTS TD ERA-LISTED EPECIEE AAE NUT OFEATER THAN PREDICTED nhO TAKE
LMTATING ARE hOT EICEEDED.

STATE AMD FECERAL PERNITS: AL APPUCABLE RESLILATOR'Y PERMITS AhD OF FICIAL
PRILECT AUTHOREZATIONS WLL BE DBTAMED BEFDRE FROJEET MPLEMENTATIDH.
THESE PERMTE AND AUTHOREZATIONS HGLUDE, BUT ARE MOT LMITED TO, MATIANAL
ENVARCHUENTAL POLICY ACT, HATICHAL HETORC PRESERVATIEN ACT, AND THE
APPRCPRIATE STATE ACENCY REMOAAL AND FILL PEPSIT, ARMY CORPS OF EWGWEERS
404 PERHITS WD ASSOCINTED 401 WATER QUALITY CERTIFICATIOHS.

TIMRG OF INWATER WORK: APPRIPAATE STATE [CRESIN DEPARTHEMT OF FISH AHD
WLOUFESOPA], WARHWCTON CERARTRENT OF FIRH sWD WADLFE SWOFWL OF DAHD
DEPARTMENT OF FISH AND foME (DFS), GUDENES FOR TIMKE OF [h-BATER WORK
WNIJD'-'B (WM MLL BE FOLLOWED, THE MEED FOR 1300ATIIH NP PEWATERNG WLL
OC CWeLUATIO BHEN DETCMAMME THE APPFRIPRATE IWW FOR THE SFCOCS
PFFEETEI]‘- EKCEFTIONS T COFY, EOFY, OF IDFT, Ni-WSTER WORE 'WHODKOWS WL BE
PAOCERGED USNG THE WAMANCEPROLEDWREE OERCAEED DM THE SHEET:

—QOFW (ORESOM DEPPRTWENT OF FRH AMD WLDUFE] 2008, CPERIH GADELMES
FOR TIWIMG ©F Ih—EATER 'WORK TO PRTTECT AZH AR WLIMFE PEXIURSER
AVAILRELE AT
HITF Wi f0

EIE Tl ke OF T WA TER CREIER PO F

—WOFY [MASHINGTEN DEPARTHERT OF FISH AND WLOLUFE} 210, THES WHEN
TPAMMING IR MOUBATMEC BALWCHIDE ARE LEART LKELY Td BE WITHM
'WESHINGTON STATE FRESHWATERS. AWALABLE AT
H " /] B 3 HR A, !

STE LAYOUT AND FLAGSNG-PRIOR  Td GMETH.IETK]I THE ACTION AREA WLL BE
CLEAALY FLECCED T DENTIFY THE FRLLDYMN
TPENAIME RESMRCE FREAS, SCH a9 m! HELOE cRONERY HICH WATER,
SPANMIMG AREAS, SPRNCD, AMD WETLINDS;
EQAPMENT ENTRY AlD EXIT POHRNTS:
ROA0 ARO STREAW CROSSINE ALCMENTS
4] GTACRIE, ITORACE, AMD OTDCKPMLE AREAS; AHD
HE—9PRAYT AREAS AND BLUFFERZ

TEMPORARY ACCESS ROALDS AND PATHS:

THESTME ACCESS POADE AND PATHE WILL BE PREFEIENH#.LLH' WHED WHENEER:
REASMPAELE, AND THE WAVBER PMD LEWWTH OF TEMPORAAT ACCESE MXWIR SHD
PETHE THREAMGH RIPARIPN AREAS AND FLEKIDPLAINE WLL E WMHNIZED TO LESSEN
HH OETURBAICE PMO COWPACTIEN, AMD INFACTE TO VEGETRTKIN,

2] TEWPORPRY MCCESS RGOS AMD PATHY WLL NOT BE BLUILT & SLOPES WHERE
GRADE, SL, Mt OTHER FERTURES SLSHERT A LKELHUD OF EFCESSYE ERCEDN
dR FALLFE IF BLDPES AFE STEEPER THAN SIX THEM THE ROND MLL BE
OESGNED BY & QYL EMANEER MTH EXPERENCE M BTEEF ROAD DESBRL

3] THE RENTVPL OF RIPARIAH WEGETATION WRNG COMSTRUCTKM OF TENPORARY

ACCEES AOADS WL BE MMMZED. BHEN TEMPORSRY VEGETATIDN FENRIVAL I
REMARED, WEGETATION WLL BE CUT AT GRTUND LEVEL [NOT DRUEBED].
4] AT PRIUECT COWPLETIEN, ALL TENPURARY ADCESS RUADG AND PATHE MLL BE

TCH,
PULLKC THE FILL MATERIAL OhTO THE RUNKNKC RIRFACE, AND RESHAFINC TD
NATCH THE QRKAENAL COHTOUR

0] TEMPORARY ROADS AND PATHE M BET AREAS OF AREST PROME TO FLOGGANG

‘WILL BE JBUTERATEOD BY THE EMO OF THE IN—WAETER WDRK WRDOW.

T R TR
1}EMENNG STREAWN CROSSNES WLL BE PREFERENTIALLY UEETF WHEREVER
FEABDHARLE, AMO THE WUGEER OF TEMPORARY STREAM CROSSKHCE WLL BE
MM EED.
T TEMPORARY BROGEY AMD CULVERTS BILL BE NMSTALLED TO ALLCW FOR
EXMIPWENT AND WVEHOLE CROSSIMNG OLER PERERRIAL STRERWT OURMS
CORETRUCTION.

3] VEHKLES h0 WACHHERT 'MLL CROEY STREAMS AT RKGHT ANGLES T THE MAH
CHANMEL 'WHEREER POSSH
4] THE LDCATIDN DF THE Tmnmu'r' CAISONE ML AWID AREAS THAT WAy
5JIL'CREM:E THE RE¥ OF CHANNEL PE-RUTIHE OR AWALIN
POTENTIAL SA4BNING HABITAT [LE, PODL TAILDUTB] MO0 PDAR WL BE
hl.-'ﬂDED- T THE KaKHUM E:CI'Eri
NO STREAN CROSSNCT WLL nct:u! AT M:ﬂ'.E P AWING: SITES, MHEN HAOLDIMG
.W.LT LITED FISH ARE PRESENT, OF WHEN EdG® OF ALEWRS ARE I THE
GRAEL THE ARRRORRIATE STATE FIEH A0 WLDLUFE ASEMCY WLL BE CONTACTED
FORt 3PECFIE TIWMG HFORWATION.

AFTER CONPLETICAL. TEWFORAPS STREPN CPOETHES WLL BE
DHUTERATED FMD THE STREAN CHAMNMEL AMO BAMES RESTEMEDN

BTAGNG, STORAGE, AND STOCKPILE AREASC

1ET*ANE FFENS (WSED FOR COMSTRUCTRIN EDMPYENT STORADE, VEHRLE
STORAE, FUELING, SEFVRNG, SND HAZARODWE MATERAL STURME) WLL BE
100-FEET O WDFE FROW &MY NATURAL 'WETER BOO0Y DR 'WETLAMOD, CR OW AN
ADJACENT, ESTAHUGHED ROAD AREA M A LOCATION AD WAMNER THAT WLL
PRECLUOE ERCEDN INTO OF COMTAMMNATION OF THE STRESMW OR FLOOOPLENM.

2] NATLRAL NATEMALE USED FOE RPLEMEMTATION OF ACMATIC REETURATIR, SUCH
AR LERCE WICD, SRAMEL, MDD BIULOERS, MAY BE STHCEOD ETHIN THE 10-4EAR
FLOOOPLAR

F DT LARGE WOKMY, TOPSAL, ARD MATTVE CHOMMEL WATERLWL DIGPLACED &Y
CORMTRUCTION WLL BE STOCFLED FOR LSE OURMNC 3TE RESTORATION AT A
SFECFGALLY CENTIFED AND FLAGCED AREA.

4] ANY MATERIAL MGT UBED M REETORATION, &ND HGT MATIE TG THE
FLOOOPLAN, 'WLL BE RENOWED Td 4 LDCATION DUTIDE OF THE 10— YEAR
FLOODPLAN FOR DEPOZAL

EQUIPMENT:

AWECHANZED EQUPWENT AND VEHICLES WLL BE SELECTED, DPERATED, AND
MANTAND 1M A WAMNER THAT MMHEES ADVEREE EFFECTS O THE
ENURMMENT (EC., MUWALLY-RTED, LTH PRESAIRE TIRER; WHWAL HARD-TURN
PATHS FOR: TRACKED %EHKLES: TEMPORART WATS Oft PLATER WITHH WET AREAS
R Dh SENGME SOLE) CAT PRI EfMAPWERT 'MTH TAMKS LARCER THAM &
GEPLLONE 'MLL BE R M A VEHKSLE STAGIHG ARES, PLACETe 150-—FEET R
NERE FRUM A MATURAL 'WSTERBXHIT R 'WETLAND, DR IN AN FXILATED HPRD
ZHE, BAH A5 A PAVED PARNIG LOT OF FLUAGENT, ESTABUSHED ROAD.

2] AL WVEHELES AHD QTHER: WERHAHICED EXHAPWERT WLL BE;

F] BTORED, FUELET MD WRIHTAJHED W p WEHIGLE $TREMG APEM PLACED
1M—FEET DR NORE FRUM AT NATURAL 'WHTER BIOT OF BETLAHD OF DN AW
ADACENT, EETABUSHED ROWD A

O} INMSPECTED GALT UK LUK LEAKS BEOORE LEAYIHG THE YEHIALE STAANG

FOR OFERETION 'WTHN 100—FEET OF ANV  MATURAL WATER BRIOY ©F WETLAND;
L]

] THHAGHLY CLESHED BEFCRE DPERATION BELOW QACIKARY HIGH WATER,
&k AE OFTEM AE WETCEERFRY OUAKNE CFERATION, TO REMAM GREASE FREE

EROSION CONTROL: ERCDICH DOWNTRIL. WEAZURFD WAL BE PREFARED AND LARRED
CUT, COWMENSURATE M 9COFE 'WITH THE RCTION, THAT MA' INCLUDE THE FOLLTERG:
TFTEMPORARY EROEOM COMTROLS ‘WL BE IN PLACE BEFGRE ANY SONFIGANT
ALTERATICN (F THE ACTIN SITE AND APPROPRIATELY INSTALLED DOWWSLDPE DF
PROECT ACTIVTY WITHM THE FIPAREN BUFFER AREA LNTL STE REHABILTATION
12 CMPLETE
g} IF THEFE 1% A FOR ERGDED SEOMENT TO ENTER THE STREAN,
SETHUENT EARRMERS MLL BE WITALLED AMD MANTANED FOR THE DURATIDN
&F PRO.ECT |WPLEMENTATICN
b} TEMPORARY ERA(N CONTROL WEASLIRER: WAY NCILDE FIRER WATTLES,
SLT FEMCES. JITE WATTING W0 FBER WILCH AMD SCIL BHDER. OR
GEQTEXTILES MHD GECSYNTHETIC FRBRIC.
cy 30U STABLIZATION UTLIZHC WOOD FIBER WILCH AhiD TACAIFIER
HCRO-4P HqummmmnrmuEaﬂ.Fm:
ﬁTERI.ﬁ.Ls .'.EE COI0US WETT) FREE AHD WOMTORIC TO ADGLATIC AND
PMHALS, SOIL WHRCORGANISHS, SHD WEGETATIOH,
d} SEI]HEHT MLL BE REMOWVED FRid ERGSHON COMNTROLS QHECE IT HAS
PEACHER 1,3 9F THE ERPORRED HEIGHT OF THE CONTRREL
w3 HKE THE HITE B $TRBUZED AFTER COMFTRACTION, TENPORM
FUHTADL MEASURES WUST HBE REMCIVED,
2] ENEPSENCT ERGRHON COMTPOLY WLL BE SVALMMLE AT THE
INCLUOE THE POULDMNG:
o) A SUPPLY OF SEDIMENT CONTROL NATERIALYE; AHD
b] AN QL—AESNING FLOATHG BO0W WHENEYER SURFACE

DUST ABATEMENT: THE PRILIECT SPINSOR ELL DETERMIME THE APPROPRATE OLMT
CUNTROL VERGURES [F KRECESSAR'Y) HY COMSDERNG SH. TVPE,

PREVALING WHO ORECTION, AlO THE EFFECTZ CALISED BY CTHER EREON AhO
CEDIMENT DHITRIL MEASLRED IN AOMEH, THE FOUDVNEG CRITERL. ELL BE
FOLLOWED:

TINORE WAL BE SETUENCED BND SCHETIULED TO RENLICE ENPDSED BARE SOL
JURECT TH WHI ERDRI0N.

Y DUT—ABATEMENT ADNTVES a0 9TABLEATION CHEMIGAL S {TWAGALLY
WAGEILM CHUREE, CALOLM CHUAROE SALTH, DR LIGNNMAULFONATE] WL NOT
BE APPLED WATHH 25-FEET OF 'WATER &F A GTREAM CHANMEL AMD WL BE
PPPLED 23 #8 T0 HNHI..E THE UKELIHGGD THAT THEY WLL EMTER STREAME,

EPRLICATIONS OF LIGHNIULFOMATE MLL BE LIMTED T 4 MAKMUM RATE OF Q5
GALLOHS PER 0MARE "-n'.'ﬂh DF Roab SURFACE. ABSVHNG & SC-50
[LIENINSLILFTRATE TO WATER § SOLLITION.

Ty APPUCATICH 0F CUST ABATEMENT CHEWEALS WL BE MWICEDY DURMKE OR LT
BEFGRE WET WEATHER, fMD AT STRESM CROSSHEE 0f OTHER AREAS THAT ColLb
RESULT IH LWFILTERED BELIVERY BF THE DLIST AHSTEWEWT WATERIALE T2 A
WATERBOOY (TYPIALLY THESE WeMLD BE AREAS WITHM 35—FEET OF A
WCTERBCOTY O STREAW CHANMREL; DSTAMCES NAY BE GREATER WHERE
VEEETATION % SMRSE OF SLOPEE ARE STEEPM

4} SP'ILL CONTARMENT EQUPHENT WAL BE MUALPBLE DUPING APPLCATION OF

LIST ARATEMENT CHEMICALS
5} PETROLEL/A-BASED RRCOUCTS WILL HOT BE USED FOR DUST ABATEMENT.

SPLL PREVERTION, CONTROL, AND COUMTERMEASURER: THE UEE DF MECHAMZED
WACHNERY MORERSES THE RIEK FOR ACCDEMTAL BALLE OF FLEL, LLER|

HYORALUG FLADR, OR JITHER COMTAWMKNANTE MTD THE RPARIAN XHE OF ORECTLY
INTD THE WATER. AOCTIONALLY, LRNCLRE] CCHCRETE ANMD FORM MATERWALE ADMACENT
TD THE ACTTE STREAM CHAMNEL WAt RESIAT I ACCOENTAL GISCHARCE INTD THE
WATER. THESE COMTAMIMENTY Cahl DESRADE HARITAT, AND INIRE DR KILL AQLIATIC
FOOO OMCANISWS A0 ESA-LISTED SPFECER THE PRILIECT SPINSYIR ELL ADHERE TO
THE POLLGUTEG WEASLFETS

134 CESCRPTION OF HAZAFTOCGLS NATEMIALS THAT 'WILL BE USH, MCGLONO
HVENTDRY, STORACGE, AND HANOUMNS PROCEDARES WLL BE AVAILABLE ON-STE

23 WRITTEN PROICEOUREYS FOR NCTFYING ENWVROMMENTAL PESPCHEE AGEMOED WAL
BE POSTED AT THE W&RK 9ME.

.S:I SALL CONTARNENT KT3I {IIIELI.IEII'E INSTRUCTIONS FOR CLEAMUP Ah0 O5P|
ADEYMATE FOR THE TWPER AhiD T oF HATARDOLE WATERMALS LISED AT
THE SITE WILL BE ATAILAELE AT THE 'WORK 9ME.

-l-:l WORMERS WL BE TRAKED IW SALL CNTANMWENT PROCECAIRES Ahi0 MLL BE
NFﬂHHEII OF THE LECATION OF SALL CONTANKWENT KITS

¥ WARTE LICRIOS CEHERATED AT THE STALME sREAT MLL BE TEMPORARLY
STGEED- LWOER AN |WPERWVIOLIS COAFR: DUCH A% & TARPALLIN, LNTIL THEY C8N
BE PROPERLY TRAMAPORTED T pMD DMPOSED OF AT A FACILTY THAT IS
EPPROVED FOR: PECEIPT OF HAZARDOUS WATERALS

INEASIVE SFECIES CONTROL: THE FILLAOWHND VEASLFES WAL BE POLLLWED TD AVOD
INTADAICTEN BF NiWWHWE PLANTS PHOD NOFICLE WEEDS INTD PROJECT ARESD
1JPRICR TO EWTERNG THE SIME. ALL VEHIELES AMD ESUAPWENT 'lLL BE POVER
WASHET, ALLCWED TO FLLLY DR, AMD INGPECTEDR TD' WAKE SUFE MD PLANTS,
Bl OF OTHER DAMAAMIC WATEALAL AOHERES TO' THE BJRAFACE
) WATERCRAFT, WRDERS, BODTS, FND ANY UTHER GEAR T BE USEDF W OR MEAR
EATER 'WILL BE |INSPECTED FOR ADLWTIC IWWERVE BPETIER

WORK ARES IBOLATION & FISH BALVAGE: ANY WORM ARER WTHN THE WETTED' CHANNEL
WL EE BOLATED FROM THE ACTIVE STREAM WHEMEWER ERt—LISTED FEH ARE
REASCMABLY CERTAN TO HE PPESENT, OF IF THE '“WORK AREA IS LESS THAN 300
FEET UPHTREAM FRON ACTIVE TPAMWHING HABTATY.
1IEHEN WORK (REA IEDUATKIN S FECHARED, ENGINEERING CESOM PLAME MLL
HECLLDE AL EILATION ELEMENTS, FEH RELEARE AREAD, AMD, 'WHEN & PLMP IS
USED: T DEWATER THE IS0LATKIN SREA AhD FISH ARE PRESENT, 4 FIGH BCREEN
THAT VEETY NWFYS FEH SCREEM CRATEREA (WS 201G, QR WDST CURRENTL
Y WORM AREA 19CLATEIN AND FISH CAPTURE ACTIWVTIED WILL ACCUR OUFAKNE
PERKADE oF THE COMLERT AR AHD WATER TEMPERATLIRES: POebOIAE, hORJALLY
EARLY [ THE WORHHKE VERSLE LATE IM THE OAY, AHD DURME SOIMDITIOND
APPROFRIATE TO WHINIZE WARTAUTY FOR THE BPERES FRESENT.
3y BAUMAE (PERATKING EHALL FOLLOW THE OROERNE, WETHODOLOCES, AND
CONSERYATHM WEASURES SFECFED BELOW I STEPS 1 THRAMH B, STEPS 1 AHD
2 ‘WILL BE |WPLENENTED: FOR: AL PROWECTE WHERE WORK AREA ISGLATION |3

EFFE‘:TI'-E. IJEW‘\.TEI'\!NG P.ID RE‘l.ﬁTEFHNG {FTEPT 4 AMD 33 WL BE IWPLEWENTED
UMLESS BETIED IN-STREAW WORE B DEEMED TO EE KMIMMPLLY HAARFUL TD FASH
PAMO |5 BEMEFICIAL TD OTHER MOUATIC SPERES. OENATERINE WLL WOT BE
CIMOLSTED IH AFEAS DECUMED BY LSWPREY, UHLESE LPWPREYS ARE SALMMIED
USHE RJDPMNCE BET FOARTH M USWE BERT MAMAREWENT PRACTCES TO HINIWZE
PLOVEREE EFFELTS TO PRAFC LRMPRET.

(1) BLACE KETS WLL BE INGTALLED AT LP FHD DCAYKNSTRESN LOGATIONE AHD

WANTAMED M & SEDIFEDR POSTKIN T EXCLUOE FIEH FROM ENTERNC THE PRRIECT
ARER

(2] METS VAL BE SECLRED TU THE STREAM I}IFIJ\NEL BEO ANO BAMKE UMTIL

FEH CAFTLRE &ND TRANSPORT ACTIMTTIES ARE

{3} IF BLDCK WETE @t TRAPS FEMAIN 1N FLACE II]E THEM DME DAY, THE METS

AND TRAPH WLL BE WONMORED AT LEAST OAILY TO EMSLRE THEY ARE SETIRED TO
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I-IFTETHEEmmmNP FREE GF DREANIC ACCLRAILATION. 200 TO WHIMEE FISH PREPATION

[4] HEI'S Ml TRAPE WLL BE WOWITORED HOURLY AMYTINE THERE 15 INSTREAH

STEFZ SALVAGE A% DESCRBEN BELG'W. FISH TRAPPED 'WTHM THE IS0LATED WORK
AREA WLL BE CAPTURED T MINMZE THE RS OF INURY, THEN RELEABED AT A
SAFE SMEr

FSH WLL BE COLLECTED BY HAMO DR OF METS, AY THE AREA M A OEY

W
[2) BENES WITH A WEBH 9-F T0 ENSURE EMTRAPWEWT OF THE RESDNG
ESA—LISTED FISH WLL  BE USED.
.'SHJ:HNMW TRAPS WLL BE LEFT IM PLACE CWERNIGHT AMO USED IW
o TIeH WITH SERNG
(9] F BUCKETS ARE LSED TO TRANSPORT ASH:
{A] THE 'nu: FISH ARE N A TRANSFORT BUCKET WLL BE LIWITED, AkD
WLL EE RELEATED
QUICKLY .l.:'l PEASELE
{83 THE HUMEER OF FIEH WITHH & BNCKET WILL BE LINITED BASED DH
EEE, AMD FITH WLL
EE OF RELATIVELY COMPARSHLE SIZE TO WNMZE PREDATION
C3 KRERATORY FOR BUCKETY WLL BE USED dR THE BUCKET WATER WLL EE
FREGUENTL
CHANGED WTH G RLEFR WATER AT 13 NINWJTE ©F NKRE FRERMENT
INTERVALE.
";n} EMCFETS 'WLL BE KEFT IN SHAOED FREAS O 'WLL BE COVERED BY A
CHHDPY

EXPLSED AREAS,

[E] DEAD FASH WLL MOT BE STORED N TRANSPORT BUCKETS, BUT WLL BE
LEFT du THE STREAM

Bk TO AW WORTALITY COUMTHE ERRDRA.

[5] 45 RARDLY A9 PRI9ELE [EIPEQALLY POR TEWMPERATURE-SENSITRE BULL
TROUTh FESH ML BE RELEASED IM AM APEA THAT — PREVDES AREQUATE COMER:
ANO FLOW REFUGE. UPSTREAW RELEASE [ PREFERAED, HUT FIH RELEASED
OOANSTREAM ELL BE SUFFIDEMTLY CUTACE ©F THE WFLLENCE aF
CORSTRUCTION.

(8] 34 WAGE WLL BE SI.IP'EEWED El'r' L) ﬂ'l.l.ﬁ.IJFED ASHERES BRLOGAST
EXPERIENCED WITH TORK COWPETENT TO EMBELRE
THE SAFE HAMOUKC OF ALL FI5H.

STEF 3 ELECTROFISHNG FIFLTROFIBHNG WLL BE USED (hLY AFTER QTHER S4LVAGE
NETHAFE HAVE BEEN EMPLOMED OF THEN OTHER HEANS OF FISH CAPTURE WAY MOT
BE FEASIHLE OR EFFECTIVE IF ELECTROFISHNG “AL BE USED TO HAPTURE FISH FOR
HALUAEE, THE 3ALWVARCE DPERATIDN WLL BE LED BY AW EXPERENCED FISHERED
BLOEHTST Al THE FOLLIMWTG GUIDELINES WLL BE FOLLCAYED:
1] THE MWF3' ELECTROFISHING GUDELNES«MLL BE WSED
[2] DMLY QFECT SLURAENT [BC) OF PULSED MRECT CURFENT [POC] WL BE
LSETL
(A)IF SOMDUCTRATY i LESSE THAM 108 ME, VOLTAGE RANGES FROM D50 TO 1050 .
WILL BE LISE [y
(B} FOR GONDUCTIVTY RAMGES BETWEEN 100 To 300 MS, VOLTAGE RANGES WALL BE
500 TO BOA AL
{C) FOR CONDLUCTNATY CREATER THAM 300 WS, WOLTAGE WILL BE LESS THAN 400

[1] ELECTROFEHIGE ‘ML BEAMN WTH A& WNIAN PULSE 'MDTH AND
RECOMMENDED VCLTAGE AND THEN CRADUALLY INCREASE O THE PONT WHERE
FISH ARE |MMDELZED,

(4] THE ANCDE WILL MOT NTENTIMELLY COMTACT ASH RHILE THE CURRENT K
BENMO EMITTED.

(0] F MORTAUTY OF DEVELSG INURYT [DEFMEDR A5 OARK BAWOE DM THE BRIDY,
SPINAL DEFORWATIDNS, CE-SCALING OF 255 OR WDRE OF BOOY, AlD TORPIDMY o8
INABLITY TO WANTAM UPREHT ATNTUOE AFTER RUFFKENT RECALERY THE} OCCURS

CUAING ELECTROASHNG, UPERATIONS WL BE IMVEDATELY SCOOMTIMIED,
MACHNE BETTINGE,WWTER TEMPERATURE AkO CONCUCTIVTY CHEDKED, AMD
PRAOCEDURER ADJLISTED DR POMTPOHED TO REDAICE WORTALITY.

STEP 4 DEAATER DPRATERING, 'WHEH NECESSARY, WILL BE CORDUCTED OWVER &
EIJFFIUENT PERIDD OF TIME T ALLOW EFEQES TO MATURALLY MORATE DUT OF THE

!RJ DIVERSION AROLMO THE CONSTRICTION SIME WAY BE ACCOMPLISHED 'WTH 4
D AND AW ASEOCIHTED PUMWE, & AY-PAsS CULVERT OF PPE, OF & LMED,
NI—ERFARE NVERSM ATEH

[2] ALL PUNPS WILL HAVE AISH BOFEENS T AVIAD AIWEMLE FISH ENMTRAMMENT,
AND WAL BE OPERATED IH ACOOPDAMCE WTTH  CLRPENT WWF3 FISH SCREEN
CRTERLA [MWFS 2011, OF WOST  REDENT “ERDICH) IF THE PUMPIHE RATE EKCEETE
3 CFS, A MWS HYORY OMSAN FRH PASSSGE REVIEW WLL BE MECESSART,

[3) DISSPATION OF FLOW EMEREY AT THE BVPRSS OUTFLOW WLL BE PAIVIDED
T PREVENT OAMACE TO RPARAN VEGETATIEOM OF STREAW CHAMNEL

4] GAFE PEENTRY OF AISH NTD THE STREAM CHAWNEL WL BE PROADED,
P RAALY INTG POCL HABITAT WTH CCVER, IF THE MVERSON A LOWS FOR
OO STRESM FIEH PAESAEE

{0) EEEPAGE EWTER YAL BE PLWPED TD A TENPORARY STORSEE AN
TREATUENT SITE R MNTD LIFLAND AREAS TO ALLTH WATER Ttk PERCOLATE
THRGEH S0 DR T FILTER THREUGH VEGETATIDN PPISR T REEHTERKG THE
STREAH CHAWREL. [HHFS 2033 — HTTP: /WM, bW, ki, G0 W ERA—SA0 WDM -

REG LA TRHES— FERM TS 40 RULES, LPLOAD, ELES TROZRKI0. FOFY

SIFE &: 34 WP HOTICF: Cf PERATIONS APE COMPLETETL A SALVAGE
REPORT WLL DOCUMERT P'RMEDIJRE!S USED. AR FISH [MLRY OF MORTALITY
JMELLIEING RAIWBERY OF FISH AFTECTEDY, AMD & DERCAPTICN ©F THE CALBES FOR
MORTALITY, A5 REQURED D THE REPIRTIC FORW.

Fifi PASSAGE: FISH PAESAGE WLL RE PROVDED FOR AN ADULT OR JMVEMLE FIEH
LIKELY T0 BE FRESENT IN THE ACTION AREA [ALIRING CONSTRUCTION, UMLESS
PASSACE OO0 MOT EXST BEFDRE CONSTRUCTION OR THE STHEAM IS HWATURALLY
INPASEABLE AT THE TWE OF DHRETRICTION. F THE PROMSION OF TEWFORARY FISH
FAEEpgE DURNGE COMFTRMETION WLL FESULT IM INCREﬁHEP rEGP.‘n'.-'E INFACTE TR
FAUATIC SPECIES OF NWTEREST OF THEIR HMAMAT, A VARLSMCE BE REQLESTED
FROM THE MW BRANDH CHEF AND THE LIGFWE AELD DFFRE s.JFERI.-'mR_
PERTIENT INFORMATIDN, SUCH 4% THE SPECFS AFFECTED, LENGTH OF STREAM REACH
AFFECTED, PROMISED THE FOR THE PASZAZE BARFER, MND ALTERHATILER
CCRSIBERED. WLL BE [MCLUOED IM THE “PIMNCE RECLEST. AFTER CONETRLCTION
FLULT AHD JUVENLE PASENGE THAT WEETE NWFE FI3H PASSRGE CRITERL [MWFE
201g) WLL BE PROVDED PO THE LFE OF THE ACTKML

CONSTRUCTION AND DISCHARGE WATER:
1MSURFACE WATER NAY BE DIVERTED TO MEET CONSTRUCTION WEEDS, BUT QLY IF
OEVELOPED SOURCES ARE LWAITMILAELE OR |NADETLMWTE
DIVERSNS WLL NOT EFCEED 102 OF THE AVAILABLE FLDW
ALl CONSTRUCTION DISCHERLCE WATER ‘Wl BE COUECTED ARD TREATED LEHC
THE BEST PVALAALE TECHWOLODT APPUCABLE TD STE CONDTIOMNS
%] TREATMENTS TO REWCWVE CEBAIS, NUTRENTS, SEMWENT, PETHULELRA
p“@uﬁaﬁﬂmi METALS AND OTHER POLLLTANTS UKELY TO BE PRESEMT WLL BE

MIKIMIZE TIME AND EXTENT OF DISTURBAMCE: EARTHEIRY, OMCLUDING DRILLING,
EXCAUATION, OREDANG, FILUMNG AND COWPACTINGY IN BHICH NERHAMIZED EDAIPMENT
I IN OTREAW CHANKELG, PIPARIAN AREAR, AND WETLANOS WAL HE COMPLETED AS
QUICKLY A3 POSHBLE. MECHAKSED EQUIPKENT WLL BE USH KW STREAMS LY WHEN
PRUEET SPEQIALSTS BELEVE THAT BCH ACTIONS ARE THE OHLY AEMSONPALE
ALTERMATIVE FOR IMPLEMENTATION, OF WOULD REGLLT W LEES SEDAMENT IW THE
STREMM CHAMKEL OR OAMAGE [SHDRT— OR LOMG— O THE mmm.l_mm
ANIJ PiPARIAN ECOSYATEM R WE T GTHER ALTERRA] Td THE E
SBLE, WECHANIJER EQUPWENT WL ‘WOPk. FROW THE ToP OF THE MHK’, UPI.ESE
m FROW ANMOTHER LOCOTKIM WOLLD FESULT IN LESE HAMTAT METUREANCE.
CESSATION OF WORK: PRELECT DPERATIDNS WL CEASE UWDER THE FOLLTENG
CEhDITakS
THIGH FLEAY CRDMONS THAT MAY RERJLT N IHUHDATION OF THE PROWECT AREM,
EXCEPT FOR EFFORTS TO ANODO ©R NIMMEE RESDURCE OAMALE:
] WHEN ALLOWAELE VWWTER QUALITY MPACTS, AS DEFTED BY THE 907 'WATER
CUALITY CERTIFICATICM, HAVE BEEW EXCEEDED.

OELITERATION: BHEN THE PROJECT 5 COMPLETED, THE COWTRACTOR WLL CELITERA
ALL TEWPDRARY ADCESS ROADS, CROSEINGE, AND STACHC AREARD DELITERATED, AHD
WLL STAELEE THE G0ILS STABILZED AhD RE'-'EI:EI'ATE. WHEN_ RECESIARTY, LOCEN
CONPACTED AREAS, SLUEH A% ACCESS RIMDS STREAM GROSENGE, STAGING, AMD
ETOOMPLE AREAS TO ALLITE FOR REVERETATION AND IMPRCAVED INFILTRATKHL

BITE RESTORATION: 'WHEM CONITRUCTION 19 COMPLETE:

13001 STPEAMBANKS. SO0ILT. AND LEGETATICN WILL BE CLEANFD UP AND RESTORED
ﬁnﬂsﬁfﬁﬁﬂ? LEND STRCKPLED LAAGE 'WOOD, TOFSIL, AND MATIVE CHSKIEL

ALL PROMECT RELATED WASTE WL BE REMIMVED.

AL DETURBED AREAS WLL BE REHABILUTATED I 4 WANWHER THAT RESLLTS M
SMILAR OA IWPARVED CMOMDNE RELATIVE TO PRE—PRXWERT CRINDMONE. THIF
WLL BE ACHEVED THRIMCH RECISTRBUTION OF STOCKPLED WATERALS, SEETINE,
AKOOR PLANTING WITH LOCAL NATIVE SEE0 MIES DR PLANTS

REVEGETATION: LOWNG—TERM S STABLICATION OF THE DISTURBED RTE WLL BE
g&&lm WTH FE—EGTAELIEHWENT OF NATIVE VEGETATION LSRG THE FOLLAMMG

TPLANTIMG AND SEECINC WLL ACDUR PRICR TO 08 AT THE BECIHWHE OF THE
FIRST GROWHG SEASOW AFTER COMETHLCTIOHN.

3] N APPROPRIATE MY OF SPECES THAT WLL ACHEWVE EXTABLISHMENT, SHALE,
JhO EROSKCH CONTROL OHJECTIVEY, PREFERABLY FORH, CRADS, SHRLE, OR TREE
E'HFLEIL:‘;E! H&T[rhnz O THE ROJECT AREA DR RECIDH D APPROPRILTE T THE RITE

3] WEGETATION, BUCH 4% WLLOW, SEDGE AMD RUSH HWATE WL BE 3ALVAGED FRCH
OSTUREED OF ABANODMED FLOOOPLAINS, STREAM CHANNELS, OR BETLANDS TO
BE FEPLAHTED OURKEC SITE RESTCRATION

4] MWASNE SPECIES WLL WOT BE USED.

5] SHORT—TEPM STARIUCATION WEPSUPES WAY WELUDE THE WGE OF MDW-MATMVE
STERLE SEED WO {MHEH MATIVE SEEDS ARE MOT AVALABLE), WEED-FHEE
CERTFIED STRAW, JUTE WATTNG, AMD OTHER SMILAR TECHRIDMER

B] SURFACE FERTLIZER WAL NOT BE AFPUED WITHN BO—FEET OF AN STREAM
CHAMNEL, 'WATERBONY, OF WETLANWD.

7] FENGING WLL BE IMSTALLED A% RECEIZPR' T4 PREVENT ACOEES TO
REVECETATED SITEY BY UVEDTDCK OF LNAUTHIRIED PERSONS

FE—EMTABUSHMENT OF VELETATION IN DISTURBED AREAS WLL ACHEVE KT LEAST
70X OF FRE— PROECT COMDIMIONS WITHMN 3-YEAPE

8] WYASMHE PLANTS WILL BE REWCHED OR CONTROLLED LNWTIL NATIVE PLANT
SPERES ARE WELL ESTABUSHED (TVPIRALLY J-TEARS PUST-COMSTRUCTION].

BITE ACCESS: THE PPCWECT SPOMSDR 'WILL PETHM THE RIGHT OF REASONABE ACCESE

T3 THE STE. RUCH THAT
THE PRECT SROWE0R £ WONMOR THE BJCCESY DVER THE LIFE OF THE PRGJEET,

WARIAMCE REGUESTE: BECALME OF THE WOE RANCE OF PROPED ACTIMTIES AND THE
NATURAL '"WRASLITY 'AITHIN 400 BETEEEN LTREAM TYOTENS, BPA (OU BEHALF OF
THE APPLICANT} HAY REGURE VBRIATIONS Fie CRTERIA SPECFIED HEREW, MNF3
WLL DOMEOER DRAMTING WRWMNCER, EEPEQALLY WHEM THERE 5 A OLEAR
CIMSEFATION BEMEFTT OA THEFE ARE KO AODTIONAL ADVERSE EFFECTE [ESPELRALLY
MODENTAL TALE] BEYTND THAT COMVERED BV THE CAKOML HINOR WVAMANCED CAk BE
BUTHORLED B NWFS BRANCH CHEF,

WARMMNGE REQUESTS WAY BE SWBMTIED AND APPROVED BV EMAL DORFESFOMDEMCE
AHD MLL |NCIMDE:

1% HAME AND BREF DESCRPTICH OF PROJECT, LOCATEW OF PROEDT AND BTH
AELD HUG FRIWBER,
uuuag]mmE THE FERLESTED YARIANGE AND THE RELEWANT CRITERIDN B FREE

3] CURRENT EMWRONMENTAL CONDMONS [CURRENT FLIW 4NOD WEATHER
Do

4] BCLOHICAL JLESTIFICATION P TO WHY & WSRANCE |F MEGEEESRY AND &
BREF RATIONALE WHY THE

WARIANCE WL EITHER PROVIDE A COMEERWATIDN BEMEFIT ©OR. AT A WHNIWAIM,
HOT CAMSE ADOMEHIAL

AOWEREE EFFECTS BEVDND THE SCOPE OF THE DRIMKM
3] NOLLOE AS ATTACHVENTS AMY KEGEESARY PPPRUVALS BV STATE AFEMCELR
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Appendix A- Plan Set- Tucannon River Project Area 34 1/2 Basis of Design Report

Projéct Overview

P2 34—Habitat Restoration
Columbia Conservation District

——Preliminary——

Duyten, WA

County Road

—— Access/Staging Areas

— Tucannon River

‘ster Resources
Cohmbia

J4

Blnlt4 d‘12




Appendix A- Plan Set- Tucannon River Project Area 34 1/2 Basis of Design Report

Project Access & Staging Area
P2 34—Habitat Restoration
Columbia Conservation District
——Preliminary——

Duyten, WA

County Road

—— Access/Staging Areas

— Tucannon River

‘ster Resources
Cohmbia

J4

Blnlt5 d‘1 2




Basis of Design Report

Appendix A- Plan Set- Tucannon River Project Area 34 1/2

T savan W ——AJDuUILUlRId——
s T e e }olisi uonbAaldasua] DIQUUN|on VA ‘Touing uw..
uonpJolsay BHABPH—-+C Vd : 5 q|g
LupaJisdn—yJdop pasodold 0 0 |E

9!0‘6 dl’1 2




Basis of Design Report

Appendix A- Plan Set- Tucannon River Project Area 34 1/2

——AJoulLUlRid——
}D14}SI(] UOI}DAJBSLOT DIGLUIN|CD

UOI}DIOYSBY YOUAOH—HE Wd
EDDL. WC;@.J.W ...._0_:._1 .JWWOQO.__\.

N, |




Appendix A- Plan Set- Tucannon River Project Area 34 1/2
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e
LOGS ANCHORED HIGH WATER
TO PILES OR "
W/BOWLDERS “‘
B B
" k

v v

APEX TYPICAL PLAN

Gucten L Homieg 50,088
A i L Homing
L Heming, PE

CONSTRUCTION NOTES:

1. APENLWD WILL BE FIELD LOCATED AT TIME OF CONSTRUCTION BY THE ENGINEER.

2. STRUCTURE ANCHORING |5 ACHIEVED BY UTILIZING EXISTING TREES, REBAR PIMS, ROCK BALLAST AND BUWRIAL AS
DIRECTED BY EMNGINEER.

3. IF STRUCTURE ANCHORING I5 ACHIEVED BY BURLAL THEM & TREMCH SHALL BE EXCAVATED FOR PROPER PLACEMENT
AND BACKFILLED TD EXISTING GRADE. EXCESS MATERIAL SHALL BE MLACED IN LEE OF STRUCTURE .

4. PRIMARY STRUCTURAL MEMBERS ARE SHOWRN. ADDITIOMNAL SLASH AND SMALL MEMBERS MAY BE ADDED.

LWD QUANTITIES
06 A [ROOTWAD] TN, 106 TABLE NOTES:
ITEM i) | i iny |Lenem e QUANTITY 1 MENIMUM LENGTHS ARE REPORTED FOR
D MATERLAL PROCUREMENT PURPOSES. ALL LWM
ROOTW 18" 54" 3g' 7 SHALL BE CUT TO FIT IN ACCORDAMCE WITH THE
LG PLANS AND SPECIFICATIONS.
sLasH 2. RODTWAD LDG LENGTHS DO NOT INCLUDE THE
locy LENGTH OF THE ROOTWAD MASS.
3. ROOTWAD LDG DHAMETER |5 MEASURED AT THE
ANCHOR QUANTITIES EREAST HEIGHT.
4. LOG POLE DIAMETER I5 MEASURED A T THE MID
TEM DA in) Length () | Mumesr POINT ALONG THE LENGTH OF THE LOG.
Pile 14 0 T

-

100 YEAR
’/_ RETURN FLOW — TYP. CRDINARY
= ’//_ HIGH WATER

T

B APEX TYPICAL SECTION
L

APEX LWD
Pa 3d—Habitat Restoration
Columbia Conservation District
——Frelimingry——
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o
100 YEAR r E
e v/mm FLOW 3
LOGS ANCHORED . i N } Y ] 2
BY DRIVEN PILE ———n f'
* 4
T 1povEAR i)
RETURN FLOW _b
L
I =
FLOW DIRECTION =0 |
L #E  FLODDPLAIN LWD TYPICAL SECTION o =
FLODDPLAIN LWD TYPICAL PLAN — = - .0 L
e
C OO
L.
COMSTRUCTION NOTES: [ T E
1. FLODDPLAIN LWD WILL BE FIELD LOCATED AT TIME OF CONSTRUCTION BY THE ENGIMEER. L omlE
2. STRUCTURE ANCHORING IS ACHIEVED BY A SINGLE PILE. .2 Co
100 YEAR o 9+
LA
/_ RETURN FLOW |2+
FLOW GIRECTION =
T ]
WD QUANTITIES =
[0 DA RODTWAD] BN, I0GE
ITEM ENGTH CUANTITY =
(m) | o (in) {FT) \\— LW SET OMN GROUND o
ROOTWAD| 18" 54" 35" 1 0
LG TABLE NOTES:
T MIMIPALRA LENGTHS ARE REPORTED FOR (B FLOCDPLAIN LW TYPICAL SECTION
MATERIAL PROCUREMENT PURPOSES. ALL LWD S
SHALL BE CUT TO FIT IN ACCORDANCE WITH THE
cLAsH PLAMS AND SPECIFICATIONS.
2. ROOTWAD LDG LENGTHS DO NOT INCLUDE THE
LEMGTH OF THE ROCTWAD IMASS. E
3. ROOTWAD LOG DIAMETER IS MEASURED AT THE .
ANCHOR QUANTITIES RREAST HEKGHT.
ITEM DA, in| Largge [ Beoan bt £
-3
Pile 1 8 1

10
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LGS ANCHORED
TO EXISTING TREES
OR W/BOULDERS

=

FLOAW DIRECTION

TRI LWD TYPCAL PLAN

L Hemimg PE

COMNSTRUCTIOM MOTES:

TRI LWD WILL BE FIELD LOCATED AT TIME OF CONSTRUCTION BY THE ENGIMNEER.

1.

2. STRUCTURE AMCHORING I5 ACHIEVED BY UTILEZING EXISTING TREES, REBAR PINS, PILES AND BURIAL AS DIRECTED BY
ENGINEER.

3. IF STRUCTURE ANCHORING |5 ACHIEVED BY BURLAL THEM A TREMNCH SHALL BE EXCAVATED FOR PROPER PLACEMENT
AND BACKFILLED TO EXISTING GRADE. EXCESS MATERIAL SHALL BE PLACED IN LEE OF STRUCTURE..

4. PRIMARY STRUCTURAL MEMBERS ARE SHOWMN. ADDITIOMAL SLASH AND SMALL MEMBERS MAY BE ADDED.

LWD QUANTITIES
[0G A ROOTWED] I TG
MEM QUANTITY TABLE NOTES:
(M) | DIA (i) |LENGTH [FT) T MINIALM LENGTHS ARE REPORTED FOR
ROOTWAD| 18" s 35° 3 MATERIAL PROCUREMENT PURPOSES. ALL LWD
Lo SHALL BE CUT TO FIT IN ACCORDANCE WITH THE
PLAMS AND SPECIFICATIONS.
LOGPOLE | 18" £ 2 2. ROOTWAD LOG LENGTHS DO NOT INCLUDE THE
LENGTH OF THE ROCTWAD MASS.
siasH | scov 3. ROCTWAD LOG DIAMETER IS MEASURED AT THE
BREAST HEWGHT.
4. LOG POLE DIAMETER IS MEASURED A T THE MID
POINT ALOMG THE LENGTH OF THE LOG.
ANCHOR QUANTITIES
TEM DA, {in.] Lt [P) Mumber
Pile u 10 a

TYP. ORDINARY
HIGH WATER

e
i

41 4]

[

'-2' BURIAL DEFTH

B TRI LWD TYPICAL SECTION
R

LWD

TRI
P& 34 Tuecannon River
Columbia Conservation Distriet
——Preliminary——

Engineer
Deetriot
A

Fla Hama

Pa 34

Orosing Wo.
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Exiating Graund\

Langth |

Surface Materiala—

Fin /B" of notive cobbles. Jpm——r
'_ i el -3 : ar ol el s o« .
. i b -] g T u : St o v = !
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168" of 12" minus.
ompacted with
tracked eguipment

Woven Geotextile

line Profile Fabric
Flan View
CROS5ING INFORMATION Width
Feock Cusinty FRock Quanty
mm: | engniy) | wian(n) o |
Cromsing &1 100 i3 E Bl
Surfeee Hnteridls—_ﬂ_ﬂ—zagaganugag“ 05050505050, 050,0500!

CONSTRUCTION NOTES:

1. Crossing surface shall be set at the existing bed elevation.
2. If flowing water is present the crossing shall be isolated
and dewatered .

A" of notive cobbles.

Woven Geotewdtils
Fabric

\-106“ aof 12" minus.
ompasted with

tracked squiprmant

Iypical Section View

L Hemimg PE

Improved Crossing
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